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METHOD AND APPARATUS FOR REMOVING 
CUTTINGS FROM DRILLING FLUIDS 

This application is a continuation-in-part of US. patent 
application Ser. No. 10/ 983,564 ?led for Darin Merle Hard 
ing on 8 Nov. 2004 now US. Pat. No. 7,072,451. 

FIELD OF INVENTION 

The present invention relates to a method and apparatus for 
recycling drilling ?uids used in the drilling of Wells. 

BACKGROUND 

The drilling of Wells in the recovery of oil and gas is 
typically done With a holloW drill string. As the Well is being 
drilled, drilling ?uids are pumped doWn the bore of the string. 
The drilling ?uid passes through openings in the drill bit and 
returns to the surface through the annulus surrounding the 
string, carrying the cuttings produced by the drill bit. The 
drilling ?uids can then be recycled to remove the cuttings so 
that they may be used again. 

Traditional methods of recycling drilling ?uid include 
using a centrifuge to separate the liquid from the cuttings. In 
large drilling operations, to keep up With the volume of drill 
ing ?uid used, it is necessary to use either a very large cen 
trifuge or to use a multitude of centrifuges. In either case, the 
costs of operating such a drilling ?uid recycling system are 
substantial. 

It is knoWn to use a settling tank in combination With a 
centrifuge in a ?uid recycling system. The settling tank is 
used as a preliminary step to settle the cuttings from the ?uid. 
The cuttings often remain in suspension in the ?uid and are 
often referred to as “solids”. Flocculating agents may be 
introduced into the tank to assist in the settling of solids. The 
drilling ?uids are pumped into the receiving end of the tank. 
A typical settling tank may have a plurality of transverse Walls 
or baf?es that form a plurality of compartments Within the 
tank. Each Wall can have an opening to permit the ?oW of ?uid 
from an upstream compartment to a doWnstream compart 
ment. As ?uid ?oWs from compartment to compartment, sol 
ids in the ?uid settle to the bottom of the tank. 
Once ?uid reaches the collecting end of the tank, it is 

WithdraWn from the tank to be used in the drilling operation. 
The settled solids are conveyed toWards the receiving end of 
the tank using an auger. A slurry of settled solids and ?uid are 
WithdraWn from the tank and pumped through a centrifuge. 
Fluid recovered from the centrifuge is re-introduced into the 
tank at the receiving end. 

While using the combination of settling tank and centri 
fuge is an improvement in comparison to using a centrifuge 
by itself in practice, this circuit is often unable to keep up With 
the throughput of drilling ?uid required in drilling a Well. It is 
often necessary to temporarily halt drilling of the Well until 
the settling tank and centrifuge can catch up and recover 
enough drilling ?uid to commence drilling operations again. 

It is, therefore, desirable to provide a settling tank that 
overcomes the shortcomings of the prior art and provides a 
method and apparatus that is capable of recycling drilling 
?uid in su?icient quantity for typical drilling operations. 

SUMMARY OF THE INVENTION 

A method and apparatus for recycling drilling ?uids used in 
the drilling of Wells is provided. 

In one embodiment, the apparatus comprises a tank Whose 
interior space is sub-divided into a plurality of compartments. 
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2 
Transverse Walls are located Within the tank, spaced approxi 
mately equidistant apart along the length of the tank to de?ne 
the compartments of the tank. At one end of the tank, there is 
a receiving compartment. At the other end, there is a collect 
ing compartment. A ?oW-reversing barrier located in the 
receiving compartment. In one embodiment, the barrier com 
prises a vertical rectangular back panel With tWo vertical 
rectangular side panels extending perpendicular from the 
back panel to form a U-shaped structure. A bottom rectangu 
lar plate extends from the back panel partWay along the bot 
tom edges of the side panels, partially enclosing the bottom of 
the barrier. 

In each of the transverse Walls, there is an opening in the 
upper end of the Wall that enables ?uid to ?oW from an 
upstream compartment into an adjacent doWnstream com 
partment. In another embodiment, the settling tank can have 
a ?oW-restricting baf?e mounted on the doWnstream side of 
each transverse Wall, aligned With the opening. The baf?e 
comprises a vertical rectangular back plate With tWo vertical 
rectangular side Walls that extend perpendicular from the 
back plate to form a U-shaped structure. The baf?e attaches to 
the Wall on either side of the opening. The top edges of the 
plate and side Walls are substantially aligned With the top of 
the transverse Wall Whereas the bottom edge of the plate can 
extend loWer into the compartment than the side Walls. Each 
baf?e side Wall can also have a plurality of openings or slots. 

The bottom Wall of the tank forms at least one trough that 
runs lengthWise along the tank, passing through each of the 
compartments. There is a conveyor in each trough for moving 
solids toWards the collecting compartment. In one embodi 
ment of the apparatus, there are four compartments and tWo 
troughs running along the bottom of the tank, each trough 
comprising an auger. The augers move solids toWards an 
outlet located on an end Wall of the tank. In one embodiment, 
the outlet is located on the collecting compartment end of the 
tank. In another embodiment, the outlet is located on the 
receiving compartment end of the tank. 
The method of recycling drilling ?uid comprises the steps 

of pumping drilling ?uid containing solids into the receiving 
compartment and directing the ?uid toWards the ?oW-revers 
ing barrier. As the ?uid strikes the barrier, the ?uid stops and 
reverses its ?oW in order to ?oW around the side panels of the 
barrier. This causes heavier solids Within the ?uid settle to the 
bottom of the tank. 
As ?uid ?lls the receiving compartment, the level of the 

?uid Will rise to the opening in the transverse Wall separating 
the receiving compartment from the adjacent doWnstream 
compartment. Fluid ?oWing through the opening encounters 
the ?oW-restricting baf?e Where it passes through the slots in 
the side Walls and the bottom opening of the baf?e. This 
causes solids in the ?uid to settle to the bottom of the tank. 
As ?uid ?oWs from compartment to compartment, it passes 

through subsequent baf?es in each transverse Wall opening 
until the ?uid reaches the collecting compartment. By the 
time the ?uid reaches the collecting compartment, substan 
tially all of the solids in the ?uid have settled to the bottom of 
the tank. Fluid is then removed from the collecting depart 
ment to be used again in the drilling operations. 
The settled solids are moved toWards the collecting com 

partment by an auger in each trough. The augers expel a 
mixture or slurry of solids and ?uid through outlets on an end 
Wall of the tank. In a further embodiment, the slurry is 
pumped through a centrifuge. The residual ?uid in the mix 
ture is removed by the centrifuge and introduced back into the 
receiving compartment of the tank. 

In another embodiment, a ?occulating chemical agent may 
also be used to assist in settling solids from the drilling ?uid. 
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In this embodiment, drilling ?uid can be skimmed from the 
collecting compartment and mixed With a ?occulating chemi 
cal. The mixture is pumped into the receiving compartment 
and mixes With the received drilling ?uid. 

Broadly stated, one aspect of an apparatus for removing 
solids from drilling ?uid comprises: a settling tank having 
?rst and second end Walls, tWo side Walls extending betWeen 
the end Walls and a bottom comprising at least one v-shaped 
trough running lengthWise betWeen the end Walls, the trough 
adapted to collect solids settled from the ?uid, the tank form 
ing a receiving compartment adjacent to the ?rst end Wall, a 
collecting compartment adjacent to the second end Wall, and 
an outlet; barrier means for reversing the ?oW of a stream of 
drilling ?uid containing solids received in the receiving com 
partment, said barrier means disposed in the receiving com 
partment and adapted to cause said stream to reverse direction 
and ?oW around said barrier means thereby causing at least 
some of the solids contained in the ?uid to settle to the bottom 
of the tank; a Wall transversely mounted in the tank betWeen 
the side Walls, the transverse Wall separating the receiving and 
collecting compartments, the Wall de?ning an aperture for 
alloWing the ?uid to pass through as the ?uid ?oWs in a ?rst 
direction from the receiving compartment to the collecting 
compartment; and a material conveyor for moving the settled 
solids at the bottom of the tank toWards the outlet. 

Broadly stated, another aspect of an apparatus for remov 
ing solids from drilling ?uid comprises: a settling tank having 
?rst and second end Walls, tWo side Walls extending betWeen 
the end Walls and a bottom enclosing the area de?ned by the 
bottom edges of the end Walls and the side Walls, the tank 
forming a receiving compartment adjacent to the ?rst end 
Wall, a collecting compartment adjacent to the second end 
Wall, and an outlet; a Wall transversely mounted in the tank 
betWeen the side Walls, the Wall separating the receiving and 
collecting compartments, the Wall de?ning an aperture hav 
ing a ?oW-restricting baf?e, the baf?e extending perpendicu 
lar from the Wall toWards the collecting compartment, the 
baf?e capable of causing at least some of the remaining solids 
contained in the ?uidto settle to the bottom of the tank as ?uid 
?oWs in a ?rst direction from the receiving compartment to 
the collecting compartment and passes through the aperture 
and baf?e; and a material conveyor for moving the settled 
solids at the bottom of the tank toWards the outlet. 

Broadly stated, one aspect of a ?oW-reversing barrier for 
removing solids from drilling ?uids in a settling tank having 
?rst and second end Walls, tWo side Walls extending therebe 
tWeen and a bottom, said tank forming a receiving compart 
ment for receiving a stream of drilling ?uid containing solids 
adjacent to the ?rst end Wall and a collecting compartment 
adjacent to the second end Wall comprises: a substantially 
vertical back panel; a pair of side panels extending from the 
side edges of the back panel; a bottom plate extending from 
the bottom edge of the back panel, the bottom plate extending 
betWeen the side panels; and means for mounting said barrier 
in a receiving compartment of a settling tank Whereby said 
barrier is positioned to receive said stream betWeen said side 
panels toWards said back panel thereby causing said stream to 
reverse direction and ?oW around said barrier thereby causing 
at least some of the solids to settle to the bottom of the tank. 

Broadly stated, one aspect of a ?oW restricting baf?e for 
removing solids from drilling ?uids in a settling tank, said 
tank having at least one Wall transversely mounted betWeen 
side Walls of the said tank, the Wall separating a receiving 
compartment from a collecting compartment, the Wall having 
an aperture to alloW drilling ?uid to pass through as the ?uid 
?oWs in a ?rst direction from the receiving compartment to 
the collecting compartment comprises: a substantially verti 
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4 
cal back plate; and a pair of spaced-apart side Walls extending 
from the side edges of the back plate, said side Walls adapted 
to be attached to the transversely mounted Wall of said settling 
tank and straddle said aperture said baf?e adapted of causing 
at least some of the solids contained in the drilling ?uid to 
settle to the bottom of the tank as the ?uid ?oWs in the ?rst 
direction through said aperture. 

Broadly stated, one aspect of a kit for a settling tank for 
removing solids from drilling ?uids having ?rst and second 
end Walls, tWo side Walls extending therebetWeen and a bot 
tom, the tank forming a receiving compartment for receiving 
a stream of drilling ?uid containing solids adjacent to the ?rst 
end Wall and a collecting compartment adjacent to the second 
end Wall, the tank having at least one Wall transversely 
mounted betWeen the side Walls separating the receiving and 
collecting compartments, the transverse Wall de?ning an 
aperture for alloWing drilling ?uid to pass through as the 
drilling ?uid ?oWs in a ?rst direction from the receiving 
compartment to the collecting compartment comprises one or 
more components selected from the group consisting of: a 
?oW-reversing barrier comprising a substantially vertical 
backpanel, a pair of side panels extending from the side edges 
of the back panel, a bottom plate extending from the bottom 
edge of the back panel, the bottom plate extending betWeen 
the side panels, and means for mounting said barrier in the 
receiving compartment such that said barrier is positioned to 
receive said stream directed betWeen said side panels toWards 
said back panel thereby causing said stream to reverse direc 
tion and ?oW around said barrier Whereby at least some of the 
solids contained in the drilling ?uid settle to the bottom of the 
tank; and a ?oW-restricting baf?e comprising a substantially 
vertical back plate, and a pair of spaced-apart Walls extending 
from the side edges of the back plate, said side Walls adapted 
to be attached to the transversely mounted Wall straddling 
said aperture, said baf?e adapted to cause at least some of the 
solids contained in the drilling ?uid to settle to the bottom of 
the tank as the ?uid ?oWs in the ?rst direction through said 
aperture. 

Broadly stated, one aspect of a method for recycling drill 
ing ?uid containing solids comprises: directing a stream of 
drilling ?uid containing solids into a ?oW-reversing barrier 
located in a receiving compartment of a settling tank, the 
settling tank further comprising a collecting compartment, 
the collecting compartment separated from the receiving 
compartment by a transverse Wall, the Wall de?ning an aper 
ture, the ?oW-reversing barrier capable of causing the stream 
to reverse direction and ?oW around the barrier thereby caus 
ing at least some of the solids contained in the ?uid to settle to 
the bottom of the tank; alloWing the stream of ?uid to ?ll the 
receiving compartment and pass through the aperture of the 
transverse Wall as the ?uid ?oWs in a ?rst direction from the 
receiving compartment to the collecting compartment; alloW 
ing the ?uid to ?oW in the ?rst direction and ?ll the collecting 
compartment; extracting ?uid from the collecting compart 
ment for re-use in drilling operations; moving the settled 
solids on the bottom of the tank toWards an outlet; and remov 
ing a mixture of ?uid and solids from the outlet. 

Broadly stated, another aspect of a method for recycling 
drilling ?uid containing solids comprises: directing a stream 
of drilling ?uid containing solids into a receiving compart 
ment of a settling tank, the settling tank further comprising a 
collecting compartment, the collecting compartment sepa 
rated from the receiving compartment by a transverse Wall, 
the Wall de?ning an aperture With a ?oW-restricting baf?e 
attached thereto; alloWing the stream of ?uid to ?ll the receiv 
ing compartment and pass through the aperture and ?oW 
restricting baf?e of the transverse Wall as the ?uid ?oWs in a 
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?rst direction from the receiving compartment to the collect 
ing compartment, the ?oW-restricting baf?e capable of caus 
ing at least some of the solids contained in the ?uid to settle to 
the bottom of the tank as the ?uid ?oWs through the aperture 
and baf?e; allowing the ?uid to ?oW in the ?rst direction and 
?ll the collecting compartment; extracting ?uid from the col 
lecting compartment for re-use in drilling operations; moving 
the settled solids on the bottom of the tank toWards an outlet; 
and removing a mixture of ?uid and solids from the outlet. 

Broadly stated, another aspect of a method for recycling 
drilling ?uid containing solids comprises: directing a stream 
of drilling ?uid containing solids into a ?oW-reversing barrier 
located in a receiving compartment of a settling tank, the 
settling tank further comprising a collecting compartment, 
the collecting compartment separated from the receiving 
compartment by a transverse Wall, the Wall de?ning an aper 
ture With a ?oW-restricting baf?e attached thereto, the ?oW 
reversing barrier capable of causing the stream to reverse 
direction and ?oW around the barrier thereby causing at least 
some of the solids contained in the ?uid to settle to the bottom 
of the tank; alloWing the stream of ?uid to ?ll the receiving 
compartment and pass through the aperture and ?oW-restrict 
ing baf?e of the transverse Wall as the ?uid ?oWs in a ?rst 
direction from the receiving compartment to the collecting 
compartment, the ?oW-restricting baf?e capable of causing at 
least some of the remaining solids contained in the ?uid to 
settle to the bottom of the tank as the ?uid ?oWs through the 
aperture and baf?e; alloWing the ?uid to ?oW in the ?rst 
direction and ?ll the collecting compartment; extracting ?uid 
from the collecting compartment for re-use in drilling opera 
tions; moving the settled solids on the bottom of the tank in a 
second direction opposite the ?rst direction toWards an outlet 
located in the receiving compartment; and removing a mix 
ture of ?uid and solids from the outlet. 

Broadly stated, one aspect of an apparatus for removing 
solids from drilling ?uid comprises: a settling tank having 
?rst and second end Walls, tWo side Walls extending betWeen 
the end Walls and a bottom enclosing the area de?ned by the 
bottom edges of the end Walls and the side Walls, the tank 
forming a receiving compartment adjacent to the ?rst end 
Wall and a collecting compartment adjacent to the second end 
Wall, the ?rst end Wall de?ning an outlet; a ?oW-reversing 
barrier mounted in the receiving compartment, the barrier 
adapted to receive a stream of drilling ?uid containing solids, 
the barrier capable of causing the stream to reverse direction 
and ?oW around the barrier thereby causing at least some of 
the solids contained in the ?uid to settle to the bottom of the 
tank; a Wall transversely mounted in the tank betWeen the side 
Walls, the Wall separating the receiving and collecting com 
partments, the Wall de?ning an aperture having a ?oW-re 
stricting baf?e, the baf?e extending perpendicular from the 
Wall toWards the collecting compartment, the baf?e capable 
of causing at least some of the remaining solids contained in 
the ?uid to settle to the bottom of the tank as ?uid ?oWs in a 
?rst direction from the receiving compartment to the collect 
ing compartment and passes through the aperture and baf?e; 
and a material conveyor for moving the settled solids at the 
bottom of the tank toWards the outlet on the ?rst end Wall. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1a is a perspective vieW depicting a settling tank 
having a ?oW-reversing barrier and ?oW-restricting baf?es 
disposed on transverse Walls Within the tank. 

FIG. 1b is a perspective vieW depicting the settling tank of 
FIG. 111 without the ?oW-restricting baf?es. 
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FIG. 10 is a perspective vieW depicting the settling tank of 

FIG. 111 without the ?oW-reversing barrier. 
FIG. 2a is a top plan vieW depicting the settling tank of FIG. 

111 having an auger that moves solids in the same direction as 
the ?uid ?oW. 

FIG. 2b is a top plan vieW depicting the settling tank of FIG. 
111 having an auger that moves solids in the opposite direction 
as the ?uid ?oW. 

FIG. 3 is a cross-sectional end vieW depicting the settling 
tank of FIG. 211 along section lines III-III. 

FIG. 4 is a perspective vieW depicting the ?oW-reversing 
barrier of FIG. 1a. 

FIG. 5 is a front elevational vieW depicting the ?oW-revers 
ing barrier of FIG. 1a. 

FIG. 6 is a top plan vieW depicting the ?oW-reversing 
barrier of FIG. 1a. 

FIG. 7 is a side elevational vieW depicting the ?oW-revers 
ing barrier of FIG. 1a. 

FIG. 8 is a perspective vieW depicting the ?oW-restricting 
baf?e of FIG. 111. 

FIG. 9 is a front elevational vieW depicting the ?oW-re 
stricting baf?e of FIG. 111. 

FIG. 10 is a top plan vieW depicting the ?oW-restricting 
baf?e of FIG. 111. 

FIG. 11 is a side elevational vieW depicting the ?oW-re 
stricting baf?e of FIG. 1a. 

DETAILED DESCRIPTION OF EMBODIMENTS 

A method and apparatus for recycling drilling ?uids used in 
the drilling of Wells is provided. Illustrated in FIGS. 11;, 1b, 
10, 2a and 2b are various embodiments of apparatus 10. 
Apparatus 10 includes settling tank 12 that comprises end 
Walls 8 and 9, side Walls 13 and bottom 19. In a representative 
embodiment, the dimensions of tank 12 are 50 feet long by 5 
feet high by 10 feet Wide. In another embodiment, apparatus 
10 has three transverse Walls 15 Within tank 12 to form four 
compartments that are approximately 3,172 gallons in vol 
ume each for a total capacity of 12,688 gallons. One compart 
ment de?ned by a transverse Wall 15 is receiving compart 
ment 14 located adjacent to end Wall 8 of tank 12. Another 
compartment de?ned by a transverse Wall 15 is collecting 
compartment 14 located adjacent to end Wall 9 of tank 12. The 
third transverse Wall 15 de?nes the tWo intermediate com 
partments 18 betWeen receiving compartment 14 and collect 
ing compartment 16. Pump 34 is located in collecting com 
partment 16 to WithdraW ?uid that has passed through tank 12 
for re-use in drilling operations. 

Referring to FIG. 2a, bottom Wall 19 oftank 12 in combi 
nation With inverted V-shaped rib 62 form troughs 38 and 60 
that run lengthWise along tank 12 from end Wall 8 to end Wall 
9. In a representative embodiment, augers 30 and 31 are 10 
inches in diameter and have a pitch of 10 inches. Augers 30 
and 31 turn at approximately 9 revolutions per minute and are 
driven by drive mechanism 28. In one embodiment, drive 
mechanism 28 comprises of an electric motor in the 2 to 3 
horsepoWer range coupled to a gearbox (not shoWn). The 
output of the gearbox can be coupled to one auger via a belt 
and pulley system (not shoWn). Alternatively, a chain and 
sprocket system can be used. To synchroniZe the tWo augers 
to turn at the same rate, each auger has a chain sprocket and is 
coupled to one another via a drive chain (not shoWn). It should 
be obvious to one skilled in the art that drive mechanism 28 
may also use an internal combustion engine or a hydraulic 
drive system as the motive poWer to turn the augers. It should 
also be obvious that the gear ratio of the gearbox and the 
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pulley sizes are dependent on the type of motive power used 
in order to obtain the desired turning rate of the augers. 

Referring to FIG. 1a, apparatus 10 is shoWn having ?oW 
reversing barrier 20 mounted Within receiving compartment 
14 and ?oW-restricting baf?es 22 mounted on the doWn 
stream side of apertures 23 on each of transverse Walls 15. 
FloW-reversing barrier 20 can be constructed from sheet steel 
and can be mounted substantially in the centre of receiving 
compartment 14 as shoWn in FIGS. 1a and 1b. FIG. 1b illus 
trates an alternate embodiment of apparatus 10 Where tank 12 
does not include ?oW-restricting baf?es 22. FIG. 10 illustrates 
a further embodiment of apparatus 10 Where tank 12 does not 
include ?oW-reversing barrier 20. 

Referring to FIG. 2a, tank 12 is shoWn having augers 30 
and 31 con?gured to move solids in troughs 38 and 60 as 
material conveyors to move settled solids toWards outlets 32 
located on end Wall 9. In this embodiment, augers 30 and 31 
move solids in the same direction as ?uid ?oWing through 
tank 12. Referring to FIG. 2b, tank 12 is con?gured having 
drive mechanism 28 located by end Wall 9 such that augers 30 
and 31 move solids toWards outlets 32 located on end Wall 8. 
In this embodiment, augers 30 and 31 move solids in a direc 
tion opposite to that of ?uid ?oWing through tank 12. 

Referring to FIGS. 4, 5, 6 and 7, barrier 20 has a vertical 
main back panel 46 and tWo vertical side panels 42 perpen 
dicular to back panel 46 thereby forming a U-shaped struc 
ture. In one embodiment, back panel 46 canbe approximately 
34 inches high by 36 inches Wide Whereas each side panel 42 
being can be approximately 34 inches high by 24 inches Wide. 
Barrier 20 also has a bottom plate 44 betWeen side panels 42 
approximately 36 inches Wide extending 12 inches from back 
panel 46 along the bottom edge of side panels 42. The top of 
barrier 20 is supported by support bar 40 that runs transverse 
across the top of tank 12. Bottom plate 44 sits on top of rib 62. 
Struts 41 that extend diagonally upWard from rib 62 to the 
bottom edge of back panel 46 further support barrier 20. This 
results in the top of barrier 20 being approximately ?ush With 
the top of tank 12. 

Within tank 12, transverse Walls. 15 de?ne and separate 
receiving compartment 14, intermediate compartments 18 
and collecting compartment 16 Within tank 12. On each trans 
verse Wall 15, there is an opening 23 located near or at the top 
of transverse Wall 15. In one embodiment, opening 23 can be 
approximately 12 inches high by 18 inches Wide. A ?oW 
restricting baf?e 22 can be mounted on the doWnstream side 
of each transverse 15 Wall, aligned With opening 23 as shoWn 
in FIGS. 1a through 2b. Referring to FIGS. 8, 9, 10 and 11, 
baf?e 22 is illustrated. In a representative embodiment, baf?e 
22 can be constructed from sheet steel and has a vertical back 
plate 52 approximately 28 inches high by 18 inches Wide and 
tWo vertical side Walls 50 perpendicular to back plate 52, each 
side Wall 50 being approximately 24 inches high by 8 inches 
Wide to form a U-shaped structure. Each side Wall 50 of baf?e 
22 can have horiZontal openings 54. In a representative 
embodiment, each side Wall 50 comprises ?ve horizontal 
openings 54 each approximately 6 inches Wide by 2 inches 
high. 

Referring back to FIGS. 1a through 2b, an embodiment of 
apparatus 10 can include mixing tank 36 attached to end Wall 
9 of tank 12. Contained in mixing tank 36 is mixer 37. Mixer 
37 is mechanically coupled to auger 30 contained in trough 38 
such that mixer 37 operates When auger 30 is driven by drive 
mechanism 28. Mixer 37 can be used to prepare a ?occulating 
chemical agent that is used to assist in settling solids from the 
drilling ?uid. In a representative embodiment of apparatus 10, 
drilling ?uid is skimmed from collecting compartment 16, 
mixed With the chemical in mixer 37 and then pumped into 
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8 
receiving compartment 14 to mix With the received drilling 
?uid and assist in the settling of solids contained the drilling 
?uid. In another embodiment of apparatus 10, tank 12 
includes WalkWay 64 mounted on a side Wall 13 to permit an 
operator to inspect the ?uid as passes through tank 12. 

In operation, drilling ?uid containing solids is pumped 
from holding tank 24 into receiving compartment 14 and 
directed toWards ?oW-reversing barrier 20 via inlet 26. The 
?oW of ?uid is stopped by barrier 20 and reverses to ?oW 
around side panels 42. This causes heavier solids to settle into 
troughs 38 and 60 of tank 12. As the ?uid level rises in 
receiving compartment 14, the ?uid Will over?oW into the 
adjacent doWnstream intermediate compartment 18 through 
opening 23 in transverse Wall 15 separating the tWo compart 
ments. Fluid ?oWing through opening 23 encounters ?oW 
restricting baf?e 22 Where the ?uid Will strike back plate 52 
and de?ect doWnWards to bottom 19 of tank 12. Fluid also 
passes through slots 54 in side Walls 50 of baf?e 22. The ?oW 
of ?uid through baf?e 22 causes further solids in the ?uid to 
settle to the bottom of tank 12. Fluid ?oWs from compartment 
to compartment by passing through successive baf?es 22 in 
each transverse Wall 15 until the ?uid reaches collecting 
compartment 16. Fluid is WithdraWn from collecting com 
partment 16 by pump 34 to be used again in the drilling 
operations. 

Referring to FIG. 2a, solids that have settled to the bottom 
19 of tank 12 are conveyed by augers 30 and 31 along troughs 
38 and 60, respectively toWards collecting compartment 16. 
Augers 30 and 31 expel a mixture or slurry of solids and ?uid 
through outlets 32 on end Wall 9 of tank 12. In the illustrated 
embodiment, outlets 32 are coupled to pipes 33 that can be 10 
inches in diameter. Pipes 33 extend to intersect With plenum 
56 also made of lO-inch diameter pipe. Plenum 56 has end 
covers 57 that are removable that alloW for clean-out of ple 
num 56. Plenum 56 receives the slurry discharged from out 
lets 32 and directs the slurry to discharge ports 58. Ports 58 
can be 4 inches in diameter and are connected via tubes, pipes 
or hoses (not shoWn) to a pump (not shoWn) to transfer the 
slurry to a centrifuge (not shoWn). The centrifuge is used to 
separate the residual ?uid from the solids in the slurry, as Well 
knoWn to those skilled in the art. Fluid recovered from the 
centrifuge can be re-introduced into the tank at the receiving 
compartment to remove further residual solids or it can be 
re-used directly in the drilling operations. 

Apparatus 10 as illustrated can accommodate a ?oW rate of 
drilling ?uid in the range of 0 to 500 gallons per minute. It 
should be obvious to those skilled in the art that the siZe of 
tank 12 and the volume of each compartment is a function of 
the volume of drilling ?uid to be recycled and the amount of 
solids that need to be removed from the ?uids to facilitate 
their reuse. The siZe and dimensions of tank 12 can be scaled 
larger or smaller, accordingly, to suit the drilling operation the 
present invention is being used With. While the illustrated 
embodiments of apparatus 10 incorporate three transverse 
Walls to form four compartments, feWer or more transverse 
Walls may be installed in the settling tank to accommodate the 
volume of drilling ?uid required for the drilling operations. 

In another embodiment, either or both of ?oW-reversing 
barrier 20 and ?oW-restricting baf?e can be part of a kit that 
can be installed or retro-?tted on an existing settling tank to 
improve the ability of removing solids from drilling ?uid 
being passed through said tank. Barrier 20 can be installed in 
the receiving compartment of said tank using methods and 
additional materials obvious to persons skilled in the art to 
assist in the further removal of solids of drilling ?uid intro 
duced into the receiving compartment. Alternatively, or in 
addition to, baf?e 22 can be installed on the doWnstream side 
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of any apertures located on transverse Walls disposed Within 
said settling tank using methods and additional materials 
obvious to persons skilled in the art. By providing either or 
both of barrier 20 and baf?e 22 in a kit, an existing settling 
tank can be upgraded to improve its ability to remove solids 
from drilling ?uids. 

Although a feW preferred embodiments have been shoWn 
and described, it Will be appreciated by those skilled in the art 
that various changes and modi?cations can be made Without 
departing from the scope of the invention. The terms and 
expressions used in the preceding speci?cation have been 
used herein as terms of description and not of limitation, and 
there is no intention in the use of such terms and expressions 
of excluding equivalents of the features shoWn and described 
or portions thereof, it being recogniZed that the scope of the 
invention is de?ned and limited only by the claims that follow. 

I claim: 
1. An apparatus for removing solids from drilling ?uid, 

comprising: 
a) a settling tank having ?rst and second end Walls, tWo side 

Walls extending betWeen the end Walls and a bottom 
comprising at least one v-shaped trough running length 
Wise betWeen the end Walls, the trough adapted to collect 
solids settled from the ?uid, the tank forming a receiving 
compartment adjacent to the ?rst end Wall, a collecting 
compartment adjacent to the second end Wall, and an 
outlet; 

b) a substantially vertical barrier means for reversing the 
?oW of a stream of drilling ?uid containing solids 
received in the receiving compartment, said barrier 
means disposed in the receiving compartment and 
adapted to cause said stream to reverse direction and 
?oW, around said barrier means thereby causing at least 
some of the solids contained in the ?uid to settle to the 
bottom of the tank; 

c) a Wall transversely mounted in the tank betWeen the side 
Walls, the transverse Wall separating the receiving and 
collecting compartments, the Wall de?ning an aperture 
for alloWing the ?uid to pass through as the ?uid ?oWs in 
a ?rst direction from the receiving compartment to the 
collecting compartment; and 

d) a material conveyor for moving the settled solids at the 
bottom of the tank toWards the outlet. 

2. The apparatus as set forth in claim 1 Wherein said barrier 
means is disposed substantially central in the receiving com 
partment. 

3. The apparatus as set forth in claim 1 Wherein said barrier 
means comprises: 

a) a substantially vertical back panel; 
b) tWo side panels extending from the side edges of the 

back panel toWards the ?rst end Wall; and 
c) a bottom plate extending from the bottom edge of the 

back panel toWards the ?rst end Wall, the bottom plate 
extending betWeen the side panels. 

4. The apparatus as set forth in claim 1 further comprising 
at least one additional Wall transversely mounted betWeen the 
side Walls thereby de?ning an at least one intermediate cham 
ber betWeen the receiving and collecting compartments, the at 
least one additional Wall de?ning an aperture for alloWing the 
?uid to pass through as the ?uid ?oWs in the ?rst direction. 

5. The apparatus as set forth in claim 1 Wherein the material 
conveyor is an auger running lengthWise along the bottom of 
the trough, the auger driven by a drive mechanism, the auger 
capable of moving settled solids toWards the outlet. 

6. The apparatus as set forth in claim 5 Wherein said outlet 
is located on said second end Wall. 
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10 
7. The apparatus as set forth in claim 6 Wherein the bottom 

of the tank comprises tWo substantially parallel v-shaped 
troughs running lengthWise along the tank from the ?rst end 
Wall to the second end Wall, the second end Wall having tWo 
outlets, each outlet aligned With a trough, each trough having 
an auger driven by the drive mechanism, each auger capable 
of moving settled solids toWards the second end Wall and 
through an outlet. 

8. An apparatus for removing solids from drilling ?uid, 
comprising: 

a) a settling tank having ?rst and second end Walls, tWo side 
Walls extending betWeen the end Walls and a bottom 
enclosing the area de?ned by the bottom edges of the end 
Walls and the side Walls, the tank forming a receiving 
compartment adjacent to the ?rst end Wall, a collecting 
compartment adjacent to the second end Wall, and an 
outlet; 

b) a Wall transversely mounted in the tank betWeen the side 
Walls, the Wall separating the receiving and collecting 
compartments, the Wall de?ning an aperture having a 
?oW-restricting baf?e, the baf?e extending perpendicu 
lar from the Wall into the collecting compartment, the 
baf?e capable of causing at least some of the remaining 
solids contained in the ?uid to settle to the bottom of the 
tank as ?uid ?oWs in a ?rst direction from the receiving 
compartment to the collecting compartment and passes 
through the aperture and baf?e; and 

c) a material conveyor for moving the settled solids at the 
bottom of the tank toWards the outlet. 

9. The apparatus as set forth in claim 8 further comprising 
at least one additional Wall transversely mounted betWeen the 
side Walls thereby de?ning an at least one intermediate com 
partment betWeen the receiving and collecting compart 
ments, the at least one additional Wall de?ning an aperture 
having a ?oW-restricting baf?e, the baf?e extending from the 
at least one additional Wall toWards the collecting compart 
ment, the baf?e capable of causing at least some of the 
remaining solids in the ?uid to settle to the bottom of the tank 
as the ?uid ?oWs in the ?rst direction through the aperture and 
baf?e. 

10. The apparatus as set forth in claim 9 Wherein the baf?e 
comprises a rectangular back plate parallel to the Wall, the 
back plate spaced apart from the Wall by tWo rectangular side 
Walls extending perpendicular from the side edges of the back 
plate toWards the Wall and attached thereupon, each side Wall 
de?ning a plurality of slot-shaped openings. 

1 1. The apparatus as set forth in claim 8 Wherein the bottom 
of the tank comprises a v-shaped trough running lengthWise 
along the tank from the ?rst end Wall to the second end Wall, 
the trough adapted to collect solids settled from the ?uid, the 
trough aligned With the outlet. 

12. The apparatus as set forth in claim 11 Wherein the 
material conveyor is an auger running lengthWise along the 
bottom of the trough, the auger driven by a drive mechanism, 
the auger capable of moving settled solids toWards the outlet. 

13. The apparatus as set forth in claim 12 Wherein said 
outlet is located on said second end Wall. 

14. The apparatus as set forth in claim 13 Wherein the 
bottom of the tank comprises tWo parallel v-shaped troughs 
running lengthWise along the tank from the ?rst end Wall to 
the second end Wall, the second end Wall having tWo outlets, 
each outlet aligned With a trough, each trough having an auger 
driven by the drive mechanism, each auger capable of moving 
settled solids toWards the second end Wall and through an 
outlet. 

15. A method for recycling drilling ?uid containing solids, 
comprising: 
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a) directing a stream of drilling ?uid containing solids into 
a substantially vertical ?oW-reversing barrier located in 
a receiving compartment of a settling tank, the settling 
tank further comprising a collecting compartment, the 
collecting compartment separated from the receiving 
compartment by a transverse Wall, the Wall de?ning an 
aperture, the ?oW-reversing barrier capable of causing 
the stream to reverse direction and ?oW around the bar 
rier thereby causing at least some of the solids contained 
in the ?uid to settle to the bottom of the tank; 

b) alloWing the stream of ?uid to ?ll the receiving com 
partment and pass through the aperture of the transverse 
Wall as the ?uid ?oWs in a ?rst direction from the receiv 
ing compartment to the collecting compartment; 

c) alloWing the ?uid to ?oW in the ?rst direction and ?ll the 
collecting compartment; 

d) extracting ?uid from the collecting compartment for 
re-use in drilling operations; 

e) moving the settled solids on the bottom of the tank 
toWards an outlet; and 

f) removing a mixture of ?uid and solids from the outlet. 
16. The method as set forth in claim 15 further comprising 

the step of ?oWing the ?uid in the ?rst direction through an 
aperture of at least one additional transverse Wall, the at least 
one additional transverse Wall located betWeen the receiving 
compartment and the collecting compartment in the tank and 
de?ning at least one intermediate compartment. 

17. The method as set forth in claim 15 further comprising 
the step of introducing an effective amount of a ?occulating 
agent into the receiving compartment as the stream of drilling 
?uid containing solids is directed toWards the ?oW-reversing 
barrier. 

18. The method as set forth in claim 15 further comprising 
the step of passing the mixture of ?uid and solids removed 
from the outlet through a centrifuge. 

19. The method as set forth in claim 18 Wherein the outlet 
is located on the second end Wall and the settled solids are 
moved in the ?rst direction toWards the outlet. 

20. A method for recycling drilling ?uid containing solids, 
comprising: 

a) directing a stream of drilling ?uid containing solids into 
a receiving compartment of a settling tank, the settling 
tank further comprising a collecting compartment, the 
collecting compartment separated from the receiving 
compartment by a transverse Wall, the Wall de?ning an 
aperture With a ?oW-restricting baf?e extending perpen 
dicularly from the Wall into the collecting compartment; 

b) alloWing the stream of ?uid to ?ll the receiving com 
partment and pass through the aperture and ?oW-re 
stricting baf?e of the transverse Wall as the ?uid ?oWs in 
a ?rst direction from the receiving compartment to the 
collecting compartment, the ?oW-restricting baf?e 
capable of causing at least some of the solids contained 
in the ?uid to settle to the bottom of the tank as the ?uid 
?oWs through the aperture and baf?e; 

c) alloWing the ?uid to ?oW in the ?rst direction and ?ll the 
collecting compartment; 

d) extracting ?uid from the collecting compartment for 
re-use in drilling operations; 

e) moving the settled solids on the bottom of the tank 
toWards an outlet; and 

f) removing a mixture of ?uid and solids from the outlet. 
21. The method as set forth in claim 20 further comprising 

the step of ?oWing the ?uid in the ?rst direction through an 
aperture With a ?oW-restricting baf?e of at least one addi 
tional transverse Wall, the at least one additional transverse 
Wall located betWeen the receiving compartment and the col 
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12 
lecting compartment in the tank and de?ning at least one 
intermediate compartment, the ?oW -restricting baf?e capable 
of causing at least some of the remaining solids contained in 
the ?uid to settle to the bottom of the tank as the ?uid ?oWs 
through the aperture and baf?e. 

22. The method as set forth in claim 20 further comprising 
the step of introducing an effective amount of a ?occulating 
agent into the receiving compartment as the stream of drilling 
?uid containing solids is directed into said receiving compart 
ment. 

23. The method as set forth in claim 20 further comprising 
the step of passing the mixture of ?uid and solids removed 
from the outlet through a centrifuge. 

24. The method as set forth in claim 23 Wherein the outlet 
is located on the second end Wall and the settled solids are 
moved in the ?rst direction toWards the outlet. 

25. A method for recycling drilling ?uid containing solids, 
comprising: 

a) directing a stream of drilling ?uid containing solids into 
a substantially vertical ?oW-reversing barrier located in 
a receiving compartment of a settling tank, the settling 
tank further comprising a collecting compartment, the 
collecting compartment separated from the receiving 
compartment by a transverse Wall, the Wall de?ning an 
aperture With a ?oW-restricting baf?e extending perpen 
dicularly from the Wall into the collecting compartment, 
the ?oW-reversing barrier capable of causing the stream 
to reverse direction and ?oW around the barrier thereby 
causing at least some of the solids contained in the ?uid 
to settle to the bottom of the tank; 

b) alloWing the stream of ?uid to ?ll the receiving com 
partment and pass through the aperture and ?oW-re 
stricting baf?e of the transverse Wall as the ?uid ?oWs in 
a ?rst direction from the receiving compartment to the 
collecting compartment, the ?oW-restricting baf?e 
capable of causing at least some of the remaining solids 
contained in the ?uid to settle to the bottom of the tank as 
the ?uid ?oWs through the aperture and baf?e; 

c) alloWing the ?uid to ?oW in the ?rst direction and ?ll the 
collecting compartment; 

d) extracting ?uid from the collecting compartment for 
re-use in drilling operations; 

e) moving the settled solids on the bottom of the tank in a 
second direction opposite the ?rst direction toWards an 
outlet located in the receiving compartment; and 

f) removing a mixture of ?uid and solids from the outlet. 
26. The method as set forth in claim 25 further comprising 

the step of ?oWing the ?uid in the ?rst direction through an 
aperture With a ?oW-restricting baf?e of at least one addi 
tional transverse Wall, the at least one additional transverse 
Wall located betWeen the receiving compartment and the col 
lecting compartment in the tank and de?ning at least one 
intermediate compartment, the ?oW -restricting baf?e capable 
of causing at least some of the remaining solids contained in 
the ?uid to settle to the bottom of the tank as the ?uid ?oWs 
through the aperture and baf?e. 

27. The method as set forth in claim 25 further comprising 
the step of introducing an effective amount of a ?occulating 
agent into the receiving compartment as the stream of drilling 
?uid containing solids is directed toWards the ?oW-reversing 
barrier. 

28. The method as set forth in claim 25 further comprising 
the step of passing the mixture of ?uid and solids removed 
from the outlet through a centrifuge having an over?oW and 
an under?oW Whereby the over?oW produces an additional 
amount of ?uid for re-use in drilling operations. 
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29. An apparatus for removing solids from drilling ?uid, 
comprising: 

a) a settling tank having ?rst and second end Walls, tWo side 
Walls extending betWeen the end Walls and a bottom 
enclosing the area de?ned by the bottom edges of the end 
Walls and the side Walls, the tank forming a receiving 
compartment adjacent to the ?rst end Wall and a collect 
ing compartment adjacent to the second end Wall, the 
?rst end Wall de?ning an outlet; 

b) a substantially vertical ?oW-reversing barrier mounted 
in the receiving compartment, the barrier adapted to 
receive a stream of drilling ?uid containing solids, the 
barrier capable of causing the stream to reverse direction 
and ?oW around the barrier thereby causing at least some 
of the solids contained in the ?uid to settle to the bottom 
of the tank; 

c) a Wall transversely mounted in the tank betWeen the side 
Walls, the Wall separating the receiving and collecting 
compartments, the Wall de?ning an aperture having a 
?oW-restricting baf?e, the baf?e extending perpendicu 
lar from the Wall into the collecting compartment, the 
baf?e capable of causing at least some of the remaining 
solids contained in the ?uid to settle to the bottom of the 
tank as ?uid ?oWs in a ?rst direction from the receiving 
compartment to the collecting compartment and passes 
through the aperture and baf?e; and 

d) a material conveyor for moving the settled solids at the 
bottom of the tank toWards the outlet on the ?rst end 
Wall. 

30. The apparatus as set forth in claim 29 Wherein the 
barrier is mounted substantially central in the receiving com 
partment, the barrier comprising: 

a) a rectangular back panel, the panel parallel to the ?rst 
end Wall; 

b) tWo rectangular side panels extending perpendicular 
from the side edges of the back panel toWards the ?rst 
end Wall; and 

c) a rectangular bottom plate extending perpendicular from 
the bottom edge of the back panel toWards the ?rst end 
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Wall and extending betWeen the side panels, the bottom 
plate af?xed to the back panel and the side panels. 

31. The apparatus as set forth in claim 29 further compris 
ing at least one additional Wall transversely mounted betWeen 
the side Walls thereby de?ning an at least one intermediate 
compartment betWeen the receiving and collecting compart 
ments, the at least one additional Wall de?ning an aperture 
having a ?oW-restricting baf?e, the baf?e extending from the 
at least one additional Wall toWards the collecting compart 
ment, the baf?e capable of causing at least some of the 
remaining solids in the ?uid to settle to the bottom of the tank 
as the ?uid ?oWs in the ?rst direction through the aperture and 
baf?e. 

32. The apparatus as set forth in claim 31 Wherein the baf?e 
comprises a rectangular back plate parallel to the Wall, the 
back plate spaced apart from the Wall by tWo rectangular side 
Walls extending perpendicular from the side edges of the back 
plate toWards the Wall and attached thereupon, each side Wall 
de?ning a plurality of slot-shaped openings. 

33. The apparatus as set forth in claim 29 Wherein the 
bottom of the tank comprises a v-shaped trough running 
lengthWise along the tank from the ?rst end Wall to the second 
end Wall, the trough adapted to collect solids settled from the 
?uid, the trough aligned With the outlet on the ?rst end Wall. 

34. The apparatus as set forth in claim 33 Wherein the 
material conveyor is an auger running lengthWise along the 
bottom of the trough, the auger driven by a drive mechanism 
mounted near the second end Wall, the auger capable of mov 
ing settled solids toWards the ?rst end Wall and through the 
outlet. 

35. The apparatus as set forth in claim 34 Wherein the 
bottom of the tank comprises tWo parallel v-shaped troughs 
running lengthWise along the tank from the ?rst end Wall to 
the second end Wall, the ?rst end Wall having tWo outlets, each 
outlet aligned With a trough, each trough having an auger 
driven by the drive mechanism, each auger capable of moving 
settled solids toWards the ?rst end Wall and through an outlet. 

* * * * * 
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